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I DEFINITION AND ETIOLOGY 
Paretic neurosyphilis is a ehronic syphilitic meningO­
encephalitis, characterized by progressive dementia and a 
diffuse, generalized paralysis which tenninates in death. This 
definition of general paresis is applicable to the disease, J 
Juvenile Paresis, which is acquired in utero or in the passage 
of the fetwu through the birth canal. According to Hinsie (13) 
there are t,10 types f the congenital, and the hereditary; but 
in this peper no differentiation is made between the tvrn. 
Hinsie continues by saying that congenital syphilis is restricted 
to the condition in which the infection is �cquired while the 
fetus is passing through the birth canal, and that hereditary 
syphilis is that which is acquired in utero • 
.Aa in acquired syphilis the causitive agent in juvenile par 
paresis is the Spirooheta trepnema pallidum., which is a short 
kinky organism, measur±:ng from 4 to 14 u in length arid it is 
Very slender, and moves rapidly when viewed in the living condi­
tion. This organism was discovered in 1905 by by Schaundinn. 
II INCIDENCE OF JUVENILE PARESIS 
It is impossible to estimate accurately the incidence 
of juvenile paresis, but according to various authors about 
two per-cent of paresis ot lttetie,' origin belongs to this class. 
The following table illustrates the findings in three series 
of cases (41) Cases of per cent 
. paresis juvenile 
Sclnnidt Kra.eplin Series•••••••••• 2,184 ••••• 1.83 
St. Elizabeths Hospital series... 474 ••••• 1.63 
New York State Institutions...... 822 ••••• o.6 
Af3 to the incidence of neurosyphilis in congenital lues 
there is a wide variance of opinion. 'l'he figures vary from 
2.1 to 40 percent. Thus we see that it is impossible to fftlm-
ulate any detine.te statistical evidence along this line. 
Menninger in quoting Schmidt .. Kre.epelin (41), stetes that 13.3 
per cent of congenital neurosyphilis is manifest as juvenile 
paresis. This is about the average figure arrived at by other 
workers in the field. Stewart ( 65) estimates that about 1% 
of all eases od congenital syphilis develop juvenile paresis. 
Turner (671 , in a study of 6,420 cases of general paresis at 
the •ohn Hopkins Clinic reports that 2.7% were of the juvenile 
type. From these figures one may conclude that juvenile paresis 
domprises not enly a small group of congenital lues but also a 
small group among the paretics. Menninger (41) in :making his 
study in 1935 stated that he reviewed all the cases in the liter-
ture at that the time, the total being 653 cases. 
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The sex distribution of �uvenile paresis is of interest. 
In a study of 653 cases, 357 were males, 262 were females and in 
34 cases the sex was not stated. Thus the ratio of males to 
females is 1.36 to 1. This figure is interesting vrhen it is 
compared. with the figures for general paresis in which the ratio 
is nearly 4 to 1. There have been some attempts made to explain 
this finding of the disease, but none of these can be substan-
tiated. 
In the 653 cases reviewed by Menninger (41) the age of 
onset was reported in 542 cases. ..trrom this it was computed that 
the average age of onset is 13 years in males and 12.9 years 
in females. Of these, 36% developed between the ages of 11 end 
15 years of age, the maximum number of cases in all groups 
occuring at the age of 14. ln this connection it is also imper-
tant to note that an average of a little over 3 years elapsed 
between the time of onset and the time when the medieel exam-
ination was made. Thus it may be concluded that the disease 
has an insidious onset rather than an acute one • 
.Al3 is apparent in the preceeding paragraph the onset occurs 
in the juvenile period. However, cases are on record as occur-
ing prior to the fourth year of life. There are two types of 
onset: the vague and indefinate develoll'll9nt of the disease in 
an inferior child which may be apparent shortly after birth; end 
e. more or less acute break in a child who has been progressing
normally. Menninger (41) sites 2 cases in which tere was evi-
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dence of luetic lesions in the central nervous system from 
birth. Potter (55) reports 3 such cases in his study of 23 
eases, Kinger (18) reports 3 siblings aged 8,5 and 2 as showing 
symptoms. Other writers report similar findings so that the 
incidence of infatile paresis ·comprises about 10% of the 
juvenile paresis. 
As there are cases of early onset there are also cases of 
late onset. Menninger (41) reports 2 cases age 20 years at 
onset. There are reports in the literature of 11 cases occuring 
after the 22nd year of life. Mott (51) reported 2 cases with 
the age of onset as 23 years, McDowell {27) reported I and 
Rosenheck (58) states that he has seen several cases occuring 
after 29 years of age. He also quotes Oppenheim end �onne as 
saying thet they had observed congenital neurosyphilis as late 
as 40 years of age, but it �s impossible to prove that these 
late cases are not reinfection on an old burnt out case. 
Thus, juvenile paresis represents less than 2 percent ot 
general parewis. Less than 1� of all congenital syphilis develops 
into neurosyphilis of which about 1% is manifest as juvenile 
paresis; thus we may conclude that less than 1% of congenital 
lues is manifest e.s juvenile paresis. This figure is far below 
a similar figure for the acquired type of paresis in which 
almost 4% of the luetics have general paresis. The ratio of 
'
males to females is 1.36 to 1 as compared with a figure of 3.43 
to 1 in the acquired form. The average age of onset is 14 years. 
\ 
.....__, 
III FAMILY HISTORY 
It is a recognizes f�ct that the mother or a syphilitic 
child is hersllf syphilitic end thus maternal syphilis is 
preS""ent in every case of ju:venile pe.�its. In J4enninger's 
study of 399 cases in which there is a record of the family 
history the incidence of maternel ·syphilis is 56% and in 
� there was no evidence of syphilis either clinically or 
serologically'l. ( 39) 
:rrom a study of the types of syphilis in the mothers who 
have children with juvenile paresis it is found that neurosyph­
ilis is .four times as prevalent as in the ordinary run of female 
luetics. According to Moore (50) the incidence Of clinical· 
neurosyphilis is 6.4% of syph111�1c females, and he goes on 
to state that the incidence of 26% in the mothers of juvenile 
paretics with and equal distribution between paresis and the 
other f'D:rms of neurosyphilis. It is also interesting to note 
that in about half of the cases there is syphilis or mental 
disease in other members of the f amil.y. 
In a study of the paternal side of the family in the 
399 cases in which a family history WIIS obtained definate evidence 
Of syphilis was obtained in 56%. Further study reveals that 
64% ot the ofi"spring are males which indicates a predisposition 
of paternal transmission to males. .Another finding is that 
35.� ot the paternal syphilis is neurosyphilis which is higher
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than the average figure which according to Moore (50) is 20%. 
The incidence of general paresis is about twice that of the 
average run of mal.e neurosyphilitics suggesting a paternal 
predisposition to transmit neurosyphilis. 
There is no complete study of the incidence of syphilis 
in the siblings. afphilis was extablished as present in 87 
instances amoq· the 399 cases in which any :family history is 
given. 6 f these eases 36% were found to be neurosyphilis which 
is over three times the fi@ure in the average run of syphilitics 
in which the average is found to be about 10%. There is also a 
high incidence of general paresis in the families of juvenile 
paretics. 'l'he average incidence of general paresis according to 
'l'urner ( 67) is 5% of all late syphilis and according to Menninger 
and Kempt the incidence is 7%. (32) In this study Menninger 
finds the incidence of general paresis to be 14.� of all syphilis 
occuring in the families of juvenile paretics. 
Maj or ( 26) , McDowell (270>, and Menninger (39} report cases 
ot general paresis in both parents. 'l'his is a very unusual 
finding. 
'l'here are 17 instances on record in which juvenile paresis 
is present in more than one member of the family. l.here are also 
2 cases of three members in one family. �ingery (18) re�orted 
a situation with patients aged 2,4 and 6 years; and Menninger 
(32) reports a case of thnree boys aged 3,5, and 7 whose parents
had both been under treetment for syphilis. 
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Ironside (16) in 1940 reported a case o:f juver.ile paresis 
occuring in one twin v,hile the other twin, which was observed 
repeadedly showed no signs of the disease process. tte mentions 
that in reviewing the literature he found only 2 eases reported 
on o:r which was monozygygous. There is no satisfactory e:xpla-
nat ion of this :finding, and it is especially difficult to explain 
why the spirochetes should attack one twin and not the other� when 
they are both attacked to the same placenta. 
It is a well known fact that third generation syphilis is 
re.re. It is known to occur,, but very difficult to prove, Sams 
(60). There are several reported cases of neurosyphilis in 
which three successive generations which would indicate a femily 
predisposition to neurosyphilis although direct transmission is 
doubtful. Leavit (23) reported a case of a boy with juvenile 
paresis whose maternal grandmother nad tabes; his mother had 
syphilitic disease of the optic nerve, with a positive spinal 
Wassermann. KJ.auder (19) quoting Rieger reports a family with 
the father, son, de.ugher and granddaughter all having generi:,l 
Paresis. 
The fact that in 36.� of the cases in which the tamily 
history is known, there is strong evidence of neurosyphilis in 
some other member of the :family is strong clinical evidence in 
support of the theory of the existence of a neurotropic strain 
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of Spirochete pallida. rtowever, there is no conclusive proof 
of such a strain • .Another factor is the possibility of a familial 
:predisposition to neurosyphilis • .t1owever, according to Menninger 
and Grotjahn (32) the clinical evidence is much more suggestive 
of a neurotropic strain than a familial predisposition. At 
present nothing definate eith way can be stated. Perhaps 
a solution to the problem lies in a combination of the two. 
Another interesting feature is the high incidence of mental 
disease in families of those who have juvenile paresis. Of 
the 399 cases in which a family history was obtained 13.7% 
of the cases had members of their famill:ies in mental institutions. 
'l'he. average incidence of mental disease besed on a census of 
mental hospitals is .004%. It is impossible to deduce anything 
significant from this bit o:r evidence. 
IV DE'i/ELOPMENr.AL HISTORY 
In a study of the literature in 426 cases Menninger {38) 
compiled the following table: 
Definately feeble minded •••••• 17.3% 
Retarded mental develop.nent ••• 22.3'£ 
Nona.al mental development ••••• 60.� 
The results of this study raises the question of the relation of 
feeblemindedness and congenital 8YJ1hilis. In a study of 53 
private eases of feeble mindedness, Karl Menninger (47) found 
9.6% to be detinately syphilitic and 19.3% who showed evidence 
of syphilis, but in only one case was the serology positive. 
In a similar study of mpnicipal eases the incidence of definate 
syphilis was 21.6%. There is no very complete stud,.v of this 
sugject, but in 1940 Jenkins (17) reported several interesting 
features. ln a study of 13,761 mentally defective persons he 
found the incidence of syphilis to be 7.8% which corresponds 
very closely with Menningers figures. nowever, the incidence 
of syphilis in the general run of the population is 5%. Hence 
there is very little difference betvfeen the two • .MYerson (52) 
states: "At the present time, we can sa:f'ely state that syphilis 
of ancestors cause little if any feeblemindedness in descendants." 
The statement is directly opposite to the view advanced by Menninger 
in his report. J:lerhaps the confusion whic exists may in part 
be explaiud by an analysis of' the methods of making the 
diagnosis in the different cases. When such data is collected 
from large institutions the basas of the syphilis being absent 
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rests on a negative or positive wassennann reaction in the blood. 
In congenital syphilis the Wassel.'mB.nn reaction is negative in 
about 50% of the cases that are diagnosed by clinical methods. 
lfhus, in spite ot th� great 1'8.riation in figures one must conclude 
that mental deficiency is a sypptoms ot syphilis in JD8llY' eases. 
Wasserman surveys only show that a positive reaction is ·an 
inconstant finding in congenitei syphilitic feeblemindedness. 
!'otter (55), in a study of 60 cases found 25% to be definate-
ly feebleminded. ne also calls attention to the frequency of 
teeblemindedness in juvenile paresis and states that it is 
incorrect to think of the feeblemindedness in a juvenile as a 
Preparetic stage, but that the lreeblemindeaness is to be re1arded 
as e part Of the juvenile paresis. 
Some writers have called attention to the effect of psychic 
trauma as a possible precipitating factor in the illness • 
.l.'llotably among these are Mott (51), Watson (70}, Knapp (20),
Gostwuck (12), Klauder (19), and Fennel (8). In all there are 
14 cases reported. 
various workers have mentioned the incidence of disturbances 
in development prior'to the onset of juvenile paresis and in a 
review of' 249 eases JB.enninger ( 381 compiled the following 
table which Illustrates some of the early f'indings: 
Normal developaent ••••••••••••• 49.7� 
Retarded development ••••••••••• 35.81, 
Tra'lml.Q at onset •••••••••••••••• 10.()% 
Convulsions prior to onset ••• ,..31.8% 
12 
Bunker (3) in reporting a case discussed the incidence of 
infantilis� in juvenile paresis at great length. He tried to 
base it on an endocrine basis, but was free to admit that he 
could not be certain as to which organ or organs ,··ere responsible 
.11e suggested a Lorain type of infantilism, but Menninger (39) 
is of the opinion that this is not the case, but there is a 
defective development associated with hpogenitalism end usually 
a poorly shaped body con:figuration •. This would not be the 
picture in the Lorain type of infantilism in which the features 
are well proportioned. 
In about 10% of the cases some physical trauma is recore.ed 
as being a precipitating factor, which is of interest historically 
in that prior to a definate establishment of the etiological 
agent trauma was considered as an important possible cause of 
the disease. At present this factor is of interest prims.rily 
from the medico legal standpoint. 
There are numerous instances of convulsions occuring prior 
to the onset of symptoms. The incidence is about 30?p. Karl 
Menninger has made a study of the incidence of epilepsy in 
congenital syphilis. His conclusions are that congenital syphilis 
may be a direct or indirect ca.use of the epileptic syndrome. (48) 
In two of the cases reported in this paper epileptic seizures 
were present in conjunction with the disease. In one of these 
the seizures stopped shortly after treatment was instituted and 
in the other the treatment seemed to have no effect on the seizures. 
V' ,. PHYSICAL FIN'.DIIDS 
The occurance ot physical eamplicRtions in juvenile paresis 
is comparatively rare and may be devided into two types: the 
active or inactive syphilitic processes involving parts of the 
body other then the central nervous system; and the incidental 
occurance of juvenile paresis in conjunction with some other 
diseaRe such as tuberculosis or rickets. The reason for the 
low incidence of syphilitic complications is that these compli-
cations cause death long before the paretic parocess develops. 
Sm.1th (63) staudied 462 cases ot congenital syphilis in children 
over 13 years of age with the following results: 
cases 
:Eye pathology ••••••••••••••••••••••••••• 164 
Osseous lesions••••••••••••••••••••••••• 50 
Nerve deafness •••••••••••••••••••••••••• 18 
Varied central nervous system lesions ••• 10 
Latent syphilis ••••••••••••••••••••••••• 195 
Various other lesions present ••••••••••• 25 
Menningerl3} points out that various stigmas are present 
quite often but in none of the eases was there any active 
syphilitic process present coincident with the paresis. Most 
notable are bone bossae which are very often present indicating 
some previous systemic involvement. 
The earlier writers reported a rather high incidence of 
rickets in the juvenile pa.reties, but current studies indicate 
the incidence ot rickets to be the same in the non syphiltic as 
in the syphilitic patients. The poss1'b111tt ot rickets being on 
a luetic bases as suggested by earlier writers is without any 
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foundation. Tuberculosis associeted with juvenile paresis is 
no unconmon, bhe emaciation and general poor health in the juvenile 
paretic predisposes to an infection by the tubercle bacillus. 
The stigmas usually associated with congenital syphilis 
are present in a large proportion of the cases. In a study 
of the subject Menninger (43} found definate reports in 342 
cases, and in these only 13% showed no stigmas. Ferguson and 
Uritchiey (9) report stigmas to be present in 80% of the 
congenital neurosyphilitics while Klauder and Solomon (19) 
report stigm.e.s as present in only 20% of their cases. Stewart 
(65) noted stigmas in 5 of 14 cases.
It is hard to make any dv:t'inate statement regarding the
iicidence and type of stigmas present because of the variance 
of figures from different reports • .t1owever, the following 
is a table illustrating the more outstanding stigmata present. 
cases per cent 
Specifically absent •••••••••••••••••••• 47 ••• 13.7% 
Hutchinson's teeth ••••••••••••••••••••• 81 ••• 23.7 
Defective teeth •••••••••••••••••••••••• 83 ••• 24.2 
Saddle nose •••••••••••• ; ••••••••••••••• 35 ••• 10. 2
Evidence of old skin lesions ••••••••••• 32 ••• 9.3 
Choroiditis •••••••••••••••••••••••••••• 17 ••• 4.9 
eydrocephalus •••••••••••••••••••••••••• 6 ••• 
Other signs •••••••••••••••••••••••••••• 72 ••• 
Frontal bossae ••••••••••••••••••••••••• 37 ••• 
High arched palate ••••••••••••••••••••• 21 ••• 
Fadial asymmetry ••••••••••••••••••••••• 44 ••• 
Rhagadies •••••••••••••••••••••••••••••• 19 •••• 








The incidence of defective teeth including Hutchinson's 
teeth is 47% which is in accordance with Menninger's series in 
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which the incidence is reported as 32.5% while Ferguson and 
Ori tchley ( 9) reported only 25%. Either of these figures 
indates a higher incidence of defective teeth than in congenital 
syphilis as a whole, in which the incidence according to Vader 
and Jeans is only &1,. (68) The rest of the stigmas ordinarily 
associated with congenital syphilis are present in small numbers 
and the classical triad of .Hutchinson including interstitia.l 
keratitis, defective teeth and nerve deafness has been reported 
in only one case to date. 
Bone pathology as an evidence of former lesions is ver:y 
common and is highly suggestive of a generalized luetic inv&lv­
ment. This includes frontal bossing, sabre shins, enlargement 
of the sterno-clavicular joints, saddle nose and a high arched 
palate. 
The incidence of glandular disturbance is about 3o%, but it 
is hard to evaluate these disturbances as to specific glands 
involved. The most obvious manifestations are a disturbFnce 
in growth or genital development. 
A developmental retardation is recorded as peesent in 143 
of the 653 cases reviewed by Menninger (43}. This is referred 
to as an infantilism of the Lorain type according to Stewart (65). 
However, more specifieel].y the picture is that of arrested 
development with disproportionate, pudgy appearance, slender 
extremities with and adipose body, visceroptosis and bony deform­
ities. There is much uncertanty as to the cause of the growth 
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disturbances which are present. Some say it is a genital influence. 
in that in many cases there is an associated genital bypoplasia 
or in girls a disturbance of menstrual function. Others say it 
is of pituitary oririn, but according to the more recent reports 
the disturbances are not of the torain type as would be the case 
were it of Pituitary origin. Likewise there is nothing definete 
to support a thyroid abnormality. At present it seems to be a 
polyglandular disorder present at a developmental stage when 
growth is most easily influenced. 
There is also much dispute as to the mechanism involved in 
the production of this growth disorder. Some belieYe it to be 
an indirect manifestation of the spirochetes possibly due to 
early brain damage. Most authorities seem to think that it is 
due to an early spirochetal invasion of the ectodermal anlage 
particularly the brain and that it is a diffuse process. 
�uite often the retarded physical development in the male 
is associated with genital hypoJlasia. Fairbenks (6) states 
that development of the testicles seems to stop with·the acute 
onset of the disease. Menninger (30) reports 12 cases that went 
to autopsy in which lesions were demonstrated in the testicles 
resulting in atrophy thereof. 
The incidence of ovarian ifystunction is about 2� of the 
females who are past the age of puberty. Fairbanks (6) points 
out that the menses do not appear if they have not started prior 
to the onset of the disease, and with the appearance of the disease 
17 
the meases stops. However, cases are reported in which juvenile 
paretics have born children. Congenital syphilis of the ovary 
is unusual both clinically and pathologically. The ovaries are 
less frequently involved than the testicles. ( 29) 
There are several cases on record that demonstrate pitui­
tary abnormalities. The ppoblem of physical inf'antilism has 
been mentioned.  There is also a metabolic disturbance reported 
resulting in a Frohlick's syndrome, in which there is a deposi­
tion of fat and hypoplasia of the genitals. Neverilova (53) 
reported a ease of alimentary glycemia with a high glucose 
tolerance and a tendency to polydypsia and polyuria. Various 
other evidences of pituitary dysfunction have been reported such 
as diabetes insipidus, acromegalY, dwarfism and gigantism. 
Various writers have attempted to explain the physical 
changes on a thyroid basis, but these findings are based on 
therapeutic tests rather than the demonstration of syphilitic 
tbyroidi tis. Also there are cases reported in which there is 
clinical and laboratory evidence of hyperthyroidism. Thus although 
th7roid malfunction is seen it is comparatively rare. 
In any study of the neurological picture in juvenile paresis 
it is important to note that there is an extensive neurosyphilitic 
process resulting in a combination of focal brain syphilis, 
involvement of the cord and a general paretic involvement. Thus 




The diagnosis is based on a combination of the mental 
picture and the neurological findings present. Ferguson and 
Critchly (9) state that there is a striking personal or Aubjective 
element in arriving at a diegnocis. Even at autopsy we do not 
find a de:finate and constant picture as there occurs e gradual 
transition from an inflammatory encephalitic reaction with 
vascular and meningeal involvement, to a marked degenerative type 
of histologic lesion. The question of juvenile tabo-paresis 
according to most writers is often mentioned and it seems to be 
the con.census of opinion that the neurologic :findings character-. 
istic of tabes develop secondarily as an extension of the syphilitic 
picture after the development of the paretic picture has developed. 
The following table illustrates the incidence o:f cranial 
nerve involvement as reported in 653 cases ( 35). 
cases per cent 
Optic atrophy•••••••••••••••••••• 82 .••• 12.5
Pupillary abnormalities •••••••••• 481 ••• 73.6
Argp:11 Robertson •••••••••••• 149 ••• 22.6 
Fixed pupils •••••••••••••••• 204 ••• 31.2 
Sluggish •••••••••••••••••••• 128 ••• 19.6 
Inaqullltjy •••••••••••••••••• 273 ••• 41.8 
Strbismue •••••••.•••••••••••••••• 48 ••• 7.3 
Nystagmus •••••••••••••••••••••••• 42 ••• 6.3 
Facial paralysis ••••••••••••••••• 66 ••• 10.0 
Deafness ••••••••••••••••••••••••• 12 ••• 2.0 
Dysphagia •••••••••••••••••••••••• 19 ••• 2.9 
Speech defect •••••••••••••••••••• 3376 ••• 57.7 
Tongue deviation ••••••••••••••••• 14 ••• 17.5 
It is interesting to compare these findings with the picture 
seen in the adult form of the disease. According to Ferguson 
(9) the incidence of optic atrophy in general paresis is between
'..___,-
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4 and 5 per cent. Thus it is seen that the frequency of optic 
atrophy in juvenile paresis is about 3 times that seen in general 
paresis. The development of the atrophy is not as rapid as it 
is in the acquired form. It usualjy takes about a year to develop. 
It is also one of the first signs to be present. 
According to the above table the incddence of pupillary 
changes is reported as 73.6%, but most of the individual present 
dey workers report almost 100% of their cases as showing some 
pupillary ob.ange..:·or other. Klauder and S0lom0n ( 19) report 
95'-'fa, Ferguson and Critchley ( �) D4'&, Menninger { 35} 90% and 
Fairbanks ( 6) 100%. NJ to the types of pupillary changes present 
it is interestinF, to note thet the incidence of fixed pu�ils 
is greater than the incidence of Argyll Robertson pupils. This 
is just the reverse of the findings in the acquired form in 
which the Argyll Robertson pupil is present in 57% of cases as 
compared with 34% fixed pupils. An analysis of these findings 
indicates that in those cases with e fixed pupil there a.:,.·e 
lesions in the region of the Edinger-Westphal nucleus; wherease, 
the product io1, of en .Argyll-Robertson pupil very likely depends 
upon an impairment of the centripetal reflex arc between the 
pr:i.mary vision centers and the Edinger Westphal nucleus. 
Another interesting feature is the incidence of nonns.l pupils 
in 4.4% of the cases as compared with about 8% in the acquired. 
The high incidence of facial paralysis is of interest. This 
finding according to eome ,•,orkers is present much more often than 
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a statistical study would indicate. 1:1owever, the question 
arises as to the importance of this finding in that it is often 
present in conjunction with congenital syphilis in which there 
is no evidence of central nervous system involvement. 
The speech defect present in so many of the cases of juvenile 
paresis is also characteristic of the acquired form. Fairbanks (6) 
states that the slowing and hesitation may be due to the use 
of indirect pathw�ys in the brain between the auditory and 
visual memory centers and the motor centers of speech. There are 
often twitchings and overactivity of tho facial muscles associated 
with speech. The speech defect often is noticed in the so called 
prodromal period as a more simple a slower speech without any 
modulation. With progression of the disease the speech becomes 
more jerky to the point of explosiveness. The final outcome is 
an incomprehensible state of jumbled syllables suggestive of an 
aphasia. Some even regress to complete mutism. 
There are comparatively few reports of involvement of the 
motor system. However, in the later studies where the motor 
system has been more thoroughly studiea the incidence has been 
very nearly 100% involvement. 
Menninger has compiled the following table indication the 
more common motor disturbances in 653 cases (35): 
ce_ses 
Convulsive attacks •••••••••••••••••••• 197 
Tremor of the tongue •••••••••••••••••• 181 






Tremor of the extended hands •••••••• 168 ••• 25.7 
Paresis ••••••••••••••••••••••.••••••• 351 ••• 53.7 
Ataxia •••••••••••••••••••••••••••.•• 176 26.9 
Paralysis ••••••••••••••••••••••••••• 126 ••• 19.2 
SpasticitY•••••••••••••••••••••••••• 77 ••• 11.7 
Choreifo:rm movements •••••••••••••••• 26 ••• 3.9 
Contractures ••••••••••••••••• j•••••• 58 ••• 8.9 
The most conspicuous feature f the convulsive attacks 
is the frequency of attacks occuri in the individual. There 
is also same indication that same the cases in epileptic 
wards diagnosed as epileptic idioc may be juvenile paretics. 
These convulsive s6i7ures may be b oken down into four rather 
distinct types: (1) epileptic like convulsive seizures without 
sequellae, (2) epileptic like seizures with transient or permanent 
sequellae, (3) Jacksonian like att,cks and (4) epileptic equiva­
lents. 'l'he most con:mon of these is the epileptic attacks without 
sequellae. These are typically ep"leptic with a loss of conscious-
ness, clonic spasms of the entire ody and a promt return to 
consciousness. An interesting fea ure of these attacks is their 
frequency. Menninger (31) reports an incidence of thirty a day 
in one of his cases. The second t pa is comparatively infrequent. 
'l'here is a slow return to consciousness with residuals of temporary 
paralysis and impariment of all f4ctions. The third type is 
also infrequent. There are fourte
l
n cases reported in the litera­
ture end these are usually limite to facial twitchings. i'he 
fourth type; epileptic equivalents
! 
consist of migre.1nous headaches
dizzy spells, sudden fainting, 0cu1e disturbances in speech and 
a dulling of consciousness. 
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The incidence of tremors although present in slightly over 
one fourth of the cases is still far under the number present in 
the acquired form of the disease. .J!'erguson ( 9) reports that 
80% of the acquired paretios have tremors of some part of the 
body o:r other. 
The disturbance,in the motor systme most #requently present 
is a muscular weakness which is recorded as being present in 
53'fa of cases. It is also of interest to note thet this is also 
one of the first findings to be present in a great majority of 
eases, being ma.nifest as a disturbance in gait. Associated with 
the weakness there is often a spasticity and an ataxia. 'l'hese 
findings increase with the progression of the disease to the 
point that it becomes impossible to use the legs at all from where 
it is but a short step to oontl"S.ctures. 
Apra%ia is recorded in several instances. Notably among 
these is a report by Scripture (62). Ferguson and �ritchley (9) 
call attention to the frequency in a defect in the quality of 
movements carried out on command. The question has be raised as 
to how much of this is due to the h,ypophrenia as compared to the 
apraxia which according to him is comparatively rare in this disease. 
The incidence of ataxia is also comparatively high, being 
present in about one fourth of the cases studied. It is most 
commonly manifest as incoordiante movements of the upper extremities 
and a jerky clumsy gait. It is demonstrable by jerky movements 
and an uncertainty in the �ingsir�to-nose and heal-to-knee tests. 
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This finding is almost conclµsive evidence of cerebellar lesions, 
which 11 vurther substantiated by a n:ystegmus which &s seen often. 
A spasticity accordigg to .M.enninger's surve7 (35) is present 
in only 11% of cases. However, in his series of 45 cases the 
incidence is 35% and others who have worked with the disease 
during the later years find similar figures to be prevalent. 
It might be postulated that this finding is present in all the 
cases which have any paralysis. It may also be an explanation 
of the jerky movements and twttchings. This finding has its end 
result in eontractures as a terminal finding in 9% or the eases. 
The writing is similar to that seen in .the acquired form, 
but differs some because of the decreased mentality associated 
with the juvenile form. 1'hus we have a aemonstration of a defect-
ive mental picture and an ataxia. �'here are frequent elisions 
end omissions. 
It is impossible to determine the actual incidence of 
cerebellar involvement, but it is rather frequent. According 
to Stewart (65, the ataxia is due to cerebellar involTement 
rat:iier than of the posterior columns of the cord. '!'his opinion 
is based not only on the clinical picture, but also on the pathology 
present at autopsy in a nmnber of eases. Others have found 
similar findings and the pathological findings responsible will 
be taken up later. 
In summary of the motor disturbances one may state that the 
neurological syndromes are more diverse, more frequent and more 
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advanced when first seen in the juvenile paretic than in the 
acquired form of the .disease. They represent combinations of 
focal brain syphilis, meningo-vascular syphilis and involvement 
of the spinal cord, as well as the diffuse syphilitic encephalitis 
or paretic process. 
In Menninger's study of 653 cases reported in the literature 
the incidence of sensory disturbances is about 25%. These 
disturbances include sensory skin changes, head-aches or other 
pains. 
In the literature headaches have been reported in 11% of 
of the cases which is a little above the figure Menninger (45) 
reports in his series of 43 cases. Mention has been made of 
severe ecute headaches being present in some cases as epilepti­
form equivalents. Peterson (54) reports a case in which severe 
heaeaches were present as much as five months prior to the onset 
of any other symptoms. These headeches are of a general type and 
it is impossible to make any statement as to type, duration, 
location or severity. 
SdlID.e of the older writers make mention of a cramp like or 
lancinating pains in the legs. Stewart (65) does not report 
� as present, but he makes mention of the fact that although 
many juvenile paretics present signs of tapes there is a notable 
absence of leg pains although this finding is quite connnon in 
juver: ile ta bes. 




paresis it is hard to determine the presence of any sensory 
changes. eyperesthesia has bee··, reported in 4% of the cases 
and hypesthesia in 8'p. In the acquired form a hypalgesia appears 
sooner or later. A change in the reflexes is one of the most 
common findings present in juvenile paresis. The following table 
compiled by Menninger (45) is illustrative of the reflex 
changes present in 553 eases: 














absent ••••.••.... • ..•.•..•.•.•• 
Babinski sign present •••••••••••••• 
.Ankle clonus present ••••••••••••••• 
Rhomberg sign present •••••••••••••• 
Disturbed sphincter control •••••••• 










































These figures are generally in accord with all the wri tars 
on the subject. Ferguson and Critchley (9) found 100% hyell!'activity 
of the tendon reflexes while Klauder and Solomon (19) reported 
them present in almost all cases but absent in a few. In compar-
ison with the acquired form the juvenile type 'presents a much 
higher incidence of exaggerated reflexes • 
.Another interesting feature is the comparatively high 
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incidence of absent knee jerks, 11.6%. This is a significant 
finding in that this finding indicates that there is posterior 
column involvement which would indicate a diagnosis of tabo­
paresis. However, the rest of the pictu�e in these cases is 
very characteristic of paresis, therefore they are classed as 
juvenile paretics rather than tabetics. Although Ferguson and 
Critchley (9) in their stud) reported 12 cases as juvenile 
tabo-paresis? of which were thus reported only on the bases of 
of absent knee jerks. 
A positive Babinski is reported in 135� of the cases. As 
compared with the acquired fonn this is a high incidence of this 
finding which may in some way be linked vrith its :frequent occurance 
in infanc and early childhood. Fairbanks (6) states that it 
is occationally illlicited but it is uncommon. The same statements 
also hold for clonus which is present in 111;1, of juvenile paretics. 
There is some disagreement with regard to the presence of the 
Rhomberg sign which according to Menninger (45) is present in 7.7%, 
but he reported this finding to present in 25% of the cases which 
he studied personally. .tt'airbanks ( 6} states that: "The Rhomberg 
sign does not occur in this disease, at least in the child." This 
, is certainly not in keeping with the evidence presented by the 
majority of workers. 
In the total series loss of sphincter control was recorded 
in 19%. Here again it is hard to determine the origin. In 
many cases it is associated with the mental deterioration and the 
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question arises as to wheather or not this disturbance is due 
to a lack of tolition. 'I'hus it is only posr,ible to state that 
there is loss of conscious control through mental deterioration. 
VI THE :MENTAL PICTURE 
In a study of the mental pltcture of a juvenile paretic 
allovrances must be made for the feeblemindedness which is present 
in about 4Cl'fo of' the cases. This is especially irTiortant in the 
early stages of the process. ln 60% there is apparAnt normal 
development and in these there is frequent manifestations of 
psychotic symptoms. 
·1·he typical picture is one of confusion, mentel regression
to dementia, inadequate emotional responce, and a restless 
behavior often characterized by untidyness and misconduct. 'l'he 
development of delusions and expansiveness so conman in the acquired 
form is seldom seen. Even in the feebleminded there is a loss 
of achievements which have been acquired. Thus the final outcome 
is about the same regardless of the original' picture. The indivi­
dual becomes oblivious to all body functions resulting in a 
mute, untidy emaciated person assuming an intrauterine position 
with marked contractures and resnonding to no stimuli other 
than pain. 
It is impossible to classify the types of mental pictures 
present. Everything varies greatly and the regression is compara­
tively rapid. The onl.y constant finding in all reports is the 
dementia, and even this finding has some variations, not only 
from case to case, but also within the individual cases from 
time to time. The most COillllon variation from a simple dementia 
l 
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is pointed out by Kla.uder end Solomon (lOl to be an agitation 
which occurs periodically in the demented individuals and is 
present in about 25% of their cases. Depressions are reported 
in&% but these are not pure depressions, but occur only occation­
ally in the individual alternating with other findings and often 
occuring together with an agitation. It is rare that a true 
depression is seen. 
The most outstanding disorder of perception is confusions 
which are present in almost a third of the cases. This includes 
both a loss nf recent memory and disorientation. The final outcome, 
however, in all cases which are followed to termination is a 
gradual increase in confusion until complete confusion and 
diso�ielltation. are always· present •. Recent :Qtemory is the first' 
failing if a ease is followed from the onset. The regression is 
just the reverse of the developmental history of a child until 
the child fails to respond to anything sho;r-t of pain. 
The incidence of hallucinations is very low and when present 
seem rather indefinate and are t'rallsient in character. In children 
hallucinations cannot be differentiated from fantasy and hellD.i 
the picture is not very definate. Some workers elassit'y halluci-
nations and delusions together. and make no attempt to separate 
the two. Occational tactile hallucinations such as "electricity 
running through the body" have been reported, but this finding 
is exceedingly rare. 
Intellectual regression is reported as present in 9� 
but this
l
finding is ver., likely present in all cases toe. greater
\ 
, _ _.,, 
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or lesser extent. This is progressive from whatever intellectual 
age the child has reached to an infantile pict'ilm'e which is too 
low to measure by any intellegence test. 
Delusions of one type or another are present in 20% of the 
cases reported in the literature. The incidence of paranoid 
delusions or ideas of reference is only 4.3'.;t. However, 
Menninger (36) in his series of 43 cases reports thet 11 showe4 
persecutory delusions. Stewart (65} also points out that the 
incidence of paranoid trends is higher than the literature would 
indicate. 
It is generally admitted that expansive delusions ars present; 
but that they are comparatively rare and e.:r-e not nearly as 
pronounced as they are in the acquired forms of the disease, 
and that they are more in proportion to the intellectual back­
ground of the individual involved. Thus braggadocio and prevar­
ication are seen in which the patient talks about various abilities 
and fantastic experiences. 
Although memory loss is usually seen in the late stages 
of the disease, cases are on record in which the individual has 
had a complete intactness of memory. Fairbanks (6) sites a case 
in which a patient who was markedly demented recited "Barbara 
Frietchie" five months prior to his death. 
The emotional responees are markedly flattened and are 
extremely childish. This finding is progressive to death. The 
most com:non finding is a hebephrenic inadequacy. 
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Euphoria is present et some time or other in about 17% 
of cases. This finding is extremely transitory and is mild 
compared to the finding present in the edult paresis. It is 
commonly mixed with irritability and agitated periods. 
Depressions are less common than a euphoria and is also a 
transient finding. It is poorly developed when present and charac­
terized by moroseness end sluggishness rather than a depression 
and self depreciatory ideas. rtowever, there are a few cases on 
record which present typical depressions with suicidal attempts. 
Behavior disorders are comm.on in the juveni�e paretics. 
Increased mator activity auch as periods of exceitment occur 
frequently. The actions which are regarded as pathological in 
the juvenile paretic are often seen in the inf-enttand are 
pathological because they occur in older individuals and are 
evidences of the associated hypophrenia. These features of 
hyperactivity may often become open misconduct such as resistive 
behavior, destructiveness, antisocial activities er open mastur­
bation. Resistive behavior is the most common type of behavior 
disorder present and has an incidence of 27%, of which fighting 
is rather common and may result in homocidal activities. However, 
actual antisocial behavior is rather rare, but antisocial activity 
when present is carried out without any understanding of the nature 
o:t' the acts due to poor judgement and.a defect in intellegenee. 
The personal habits and mannerisms depend largely on the 





disease process. Thus while untidiness is present in ibnly 43.3% 
of the cases, which may be regarded as an indication of the 
degree of progression of the disease in that a vegetative indi-
vidual is seen as a terminal finding in all cases. In a few 
instances a catatonic behavior is present with negativism, 
mutism and automatism. 
Jenkins (17) states thet when it comas to a study of congen-
ital syphilis and the development of dementia there is no question 
as to the relationship which exists. Landen (22) sites the 
case of an 11 year old girl who durine a period of 20 months 
dropped 18 months in mental age. Thus it is apparent that the 
intellegence of syphilitic children is below par and in studies 
within families this is als6 true. 
Attempts have been made to psychoanalyse juvenile paretics, 
but this is practically impossible because in cases showing 
symptoms early the associated hypophre�ta precludes analysis 
and in those in which the process-becomes apparent after puberty 
the mental regression is such thst it is impossible to secure 
the cooperation of the patient. However, attempts have been 
mf1 de to anal.yme the picture in some cases. 
liollos and Ferencze (15) believed that the brain and its 
functions, above all other organs, enjoys an expecially high 
narcissistic value or posaesli1on,)6f libido. Thus the hypothesis, 
"The metaluetic brain in:t'ection by attacking the central organ 
of ego function, provokes not only symptont,: defects, but also 
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disturbs as trauma. would do, the equilibrium in the housekeeping 
of the narcissistic libido, which then makes itself felt in 
symptoms of paretic mental disorder." Thus general paresis is 
conceived of as a pathoneurosis, i.e., a neurotic reaction 
following injury to the bra.in or to its functions. 
Shilder (61) regarded dementia as the central problem 
ingeneral paresis • .tie form11lated the hypothesis that a physical 
agent brings about organically a point of fixation, throu�h a 
direct in,iur:v to the fully developed structure. He believed 
that there are many similarities between the thought process 
with schizophrenia, but they differ in general paresis in that 
the paretic attempts to maintain contact with reality, while the 
schizophrenic turns away from realityl Re further does not 
regard the paretic as showing regression, but does not enlarge 
upon this phase. 
Van Opbyijsen (69} quoting Katan believes that cases of 
general paresis do show rep:ression both of the libido m,d egol 
He is of the opinion that an important quantity of energy is 
absorbed by the fight against the spirochete or lost by the 
destruction of bra.in tissue. Th1lS the individual is forced to 
keep the expenditure of psychic energy as low as possible resul­
ting in the regression which is so often present. 
In observations of juvenile paretics it is observed that 
the psycho-sexual development rarely reaches the hom.oet-otic 
level and Menninger (44) did not observe any adult herero-
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se:xuals in his cases. Often homosexual adjustment is seen, but 
as the disease progresses interest is withdravm from the external 
en:ttiromnent resulting in exhibitionism, sadism, masochism and 
auto-eroticisim. The forerunners of these features are dulling 
end withnTIJVml of inter-"st in former persons and objects. The 
· - ..,._ 
end result is an entire fixation on the individual with complete
regression. There are two explanations for this. One is that
at the time of onset the ego ideal is not completely develo�ed
and hence th, conflict between ego and ego ideal does not exist
as is so prevalent in the psychotic p!cture in adults. The other
is that the deterif:tion in the brain resultc directly in a dulling
and regression of the psyche.
Depressions have been mentioned as being comparatively rare 
in the juvenile paretic. Usually with praise or reassurance the 
depression is easily made to give way to a euphoria which may be 
transi.ent -or constant. Thus we can explain the depression as 
resulting from the unconscious recognition of lost capacities. 
The apparent short and superficial nature of t:le depression may 
be explained on the basis of poorly de�eloped ideals. 
The juvenile paretic exhibits little if any insight into 
his condition. They speak of their disease and of their depression 
at being confined with insane people, but admit no mental impatr-
ment. More frequently there is a complete euphoria concerning the 
true nature of their disease. They commonly compensate for their 
inadeqUf'CieS 1,y associating With children more nearly their equals. 
VII IN.rERPREI'ATION OF LABORATORY FINDINGS 
Ordinarily the tests cormnonly used in the diagnosis of 
syphilis are positive in both the blood and the spinal fluid of 
the juvenile paretics. However, as with so many diagnostic 
procedures there are variations from nonnal which require 
explanation. The following table illustrates the incidence of 
positive laboratory findings in 325 cases in which laboratory 
work was done (42) 
cases 
Blood Wassennann positive •••••••••••••••••• 261 
in 2 cases spinal fluid was negative 
Blood Wassenn.ann negative.................. 7 
in 3 cases spinal fluid was positive 
Spinal fluid Wassenn.ann positive ••••••••••• 272 
in 3 cases the blood was negative 
Spinal fluid Wassermenn negative........... 6 
in w cases the blood was positive 
Paretic colloidal gold curve ••••••••••••••• 89 
Weak first or second zone chenges •••••••••• 15 
From a study of the above table it becomes apparent that 
there are a few cases in which the laboratory findings are 
negative and in these cases the diagnosis must be made by 
clinical methods alone. According to Ross and Wright (39} 
the blood Wassermann is frequently negative during the first 
two months of life. Atwood (1) and Dean (5) state that the 
blood Wasswrmann often fades out as the child grows older. 
Kolmer (21) states concerning the Wassenn.ann reaction that 
"alone it is not reliable and is prone to be negative." Moleen 




states that it is often negative. However, there are other 
writers who are more conservative and ·who are of the opinion 
that the Wassennann test is usuaJly positive, but eccationally 
de:finately negative • .Among these are Cooke and Jeans (4t, 
Lespinasse ( 24), and Myerson( 52). At present it seems best to 
conclude that congenital syphilis may be present in a small 
percentage of cases with negative serum Wassermann reactions. 
Menninger and Bromberg (33) made a study o:r 500 cases o:r 
neurosyphilis in which the spinal fluid was positive, but they 
:round 30% with negative blood ,assermann reaction. However, these 
with one exception had been under treatment. The incidence of 
a negative blood Wassermann in general paresis without treatment 
is between 5 and 10 per cent. This is very nearly the same incidence 
observed in juvenile paresis. 'l'his fiLding is explained an the 
basis of the possibility of there haveing been some previous 
treatment, possible low virulence of the infecting organism and 
in part to a fading of the antibodies vrith increase in the age 
of the patient. 
When one comes.to a study of the spinal fluid some rather 
interesting findings present �hemselves. The first of these 
being the high incidence of positive spinal fluid serology in 
congenital syphilis, the figure being in a number of studies 
• between 40 and 50 percent. In spite of this only 10 per cent
of congenital syphilitics show mani�estations of central nervous
system lues. Secondly, there are eases of definate clinical
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neurosy·:Jhilis in which the spinal fluid Wassermann is negative. 
The incidence of this finding according to Menninger ( 3l)is 
less than 6% in their study O'f 154 ce.ses of General paresis. 
According to the table at the beginning of this discussionr: 
of the laboratory findings there are on record 6 cases in which 
the spinal fluid Wassermann is reported as negative. It is 
important to recognize this finidng. Too often a study of syphilis 
becomes a Wassermann study and there is a hesitancy in making 
a positive dfrgnosin in the face of a negative Wassermann reaction. 
This finding may be due to a low virulence of the orgeniP>m, a 
poor formation of antibodies by the individual, a chanr:e affected 
b) the age of the individual or as an effect of treatment.
The cell count is the same as that seen in adult general 
pares is in vrhich there is a moderate increase in the cell count, 
characteristically lymphocytes. tlowever, here again variations 
occur. Cases are on record in which there are no cells present 
and the opposite is also true. 24 cases have been reported in 
which the count exceeded 100 and Strecker and Ebaough report a 
case with a count of 310 cells. 
The colloidal gold curbe is of little vrlue in the diagnosis 
of juvenHe paresis although a. pa.retie curve is present in about 
22% of cases. Even in acquired neurosyphilis the finding is 
indefinate and of no clinical value and hence in no way should 
influence the diagnosis when some type of neurosyphilis is thought 
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to be present as eveider:ced b,,' clinical findings or some other 
laboratory procedure. 
VIII THE MORBID ANATOMY 
In a study of the pathologic2l findings presEmt in this 
disease our kn<Jwledge is greatly limited by the rarety of the 
disease and the consequently few cases that come to autopsy. 
In spite of the variety of the disease there are numerous workers 
who have published their results. �onsequently there is a great 
variance in findings due to the variation in methods which the 
different workers use. .Notably runongi,the reports in the English 
literature are those of Mott (51}, Watson (70), Ricksler (57} 
and Stewart (65). 
Generally speaking it may be said that the pathological 
changes in juvenile pa�esis are similer to those occuring in the 
adult form. The corticel changes are usually more extensive 
in the juvenile form end the ependyl'litis granulosa is seen in 
both forms. In the gross examination the atrophy, meningitis 
and hydrocephalus are more commonly seen in the juvenile thEln in 
the adult form of the disease while in the microscopic examina­
tion there is evidence that the degenerative lesions eceeed the 
inflammatory ones. 
Atrophy is found in all cases. Many workers fail to make 
a destincttnn between this. finding &hd the hypoplasia which one 
would expect to find in those children who have been defective 
since birth. stewart (65) makes specific mention of the hypo­
plasia and Solomon (19) points out a case in which there had been 
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a period of normal development prior to the onset of the symptems 
of the a.isease, yet the outstanding fir..ding at autopsy was the 
hypoplasia. The atrophy which is present is moet pronounced ove-r 
the frontal region, but occational ca.sea are seen with involvement 
of the pa.rietal lobes and one case is reported viri th temporal 
involvement. The convolutions are often of a s j_mple type with 
a widening of the sulci. Mott (51) and Watson (70) in examining 
a series of brains separately noticed that the right hemisphere 
vreighed more 'than the left the d.ifference in six ceses reported 
by .Mott being 28 grams. Atrophy of one or both optic nerves 
is a connnon finding. 
There are some reports of a thickened dura a.nd some of the 
European workers have �eported a hemorrhagic pachymeningitis. 
Watson (70) reports that the pia is always thickened and infiltrated 
and in some cases it is as much as 4 nun thick. Reference has been 
ma.de to this as a meningb-encephelitis • .Menninger (40) reports 
that in ell of his cases a thickened pia was present. 
There is a high incidence of dilatation of the ventricles 
end Menninger (40) states that this finding was present in all 
of his cases. Freeman (10) reports a case with extreme hydro­
cephalus with 710 cc of spinal fluid. 
AB in the adult general paresis there is a marked ependymitis 
grenu.'.l,osa. This finding is reported to be present to a greater 
or lesser extent by all reporters. Associated with this the lining· 
of the third ventricle is often the site of fibriller neuroglia 
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with cheracterist ic roughened}.surfaces. 
Examination of the cerebellum reveals atrophy of the f'olia 
and on section extreme gliosis is present. According to Stewart 
(69) these findings in the crebellum together with the small-
ness of the cerebral hemespheres serve to differentiate the ._., 
juven11e from the acquired fonn of general paresis.
Gl.Umnas are rather frequently found in this disease process. 
Freeman (10) states that kummatus meningo-encephalitis is a 
frequent accompaniment of juvenile paresis. Other writers also 
mention the occurance of this finding. 
The outstanding changes present on microscmpic examination 
of the tissue are signs of inflammation and degeneration, the 
extent of each depending·:on the duration of the disease. It 
seems that the disease begins as an inflammatory reaction. 
follwed by the onset of· the degenerative process. 
1l1he inflarrnnatory reaction is most prevalent around the 
blood vessels w:fte·re
-\
·tnere is marked round cell inviltration. 
This finding resembles a similar eonditionr seen in the acquired 
paresis except that the reaction is more marked in the juvenile 
form. There is marked proliferation of the neuroglia and microglia 
which results in an increase in the density of the cortex. 
According to Stewart (65) this proliferation is most marked 
beneath the pia. There are proliferative changes present in the 
blood vessels which Watson (70) devides into two stages. In the 
first stage there is a chronic reparative process with )yalin 
42 
changes and in the second there is active proliferation an 
evidence of recent activity on the part of the tissue involve�. 
There is a conspicuous reduction in the number of nerves 
cells in the cortex with a consequent overgrowth of neuroglia 
tissue. According to Stewart (65) this reduction in cells is 
most ma.rked. in the molecular and granular layers. Watson('70) 
also round recent degeneration of the radial fibers in all 
cortical areas. This degeneration or nerve cells is very marked 
in the basal ganglia where aga.tntthe :pathology is more pronounced 
than it is in the adult fonn of general paresis. Some workers 
class these findings as e failure of development rather than 
degenerative lesions. In cases of marked bypophrenia this may 
be true, but these finings are not the same as those seen in 
hypophrenia. 
The most characteristic microscopic findings in the cerebelltnn 
are the binucleated and trinucleated Purkinji cells which occur 
in juvenile paresis. These cells are present in practically no 
other disease. They have been explained as being present as 
evidence of developmental disturbances • .Associated with this 
there are marked signs of atrophy with extensive ov�rgrawth 
or the microglia. 
Primarily juvenile paresis is an encephalitis, but in 11.6% 
of the cases there is absent knee jerks and in one of .Menninger's 
cases there was sclerosis of the posterior columns and also of 
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the pyraij.idal tract. Otherwise there are no cord changes recorded. 
AB in the acquired general paresis the spirochetes are 
demonstrable in a few cases, but this is the exception rather 
the.n the rule. 
IX TEE CLINICAL COURSE AND TEE 
EFFECT OF TREATMENr 
In any discussion of t;ie clinical course of a disea8e it 
is necessary that one include all features of the disease. 
Hence, in this discussion there will be considerable repetition 
of facts and findings that have been brought out in earlier parts 
of this paper, but this is n&eessary in order to present a picture 
of the course of the disease. 
Many writ�rs in discussing various disease processes mention 
the term "prodromal symptoms." It is hard to define this term. 
What symptoms are to be thought of as prodromal and which ones 
as actual symptoms of the disease itself. 'l'hus some writers 
consider the first symptoms as prodromal and others regard all 
symptoms present prior to diagnosis as prodromal. There are some 
who speak of a pre-paretic stage in which there is laboratory 
evidence of the disease, but there are no somatic complaints 
present. Fairbanks {6) referred to the prodromal symptoms as 
being transient mental and pbysicsl signs. Various other workers 
regard such symptoms as headaches, visual disor,ders, progressive 
blindness, fainting spells, bed-wetting, dizzy spells, nose bleeds 
and involuntary muscle twitchings as prodromal symptoms. In this 
type of disease I think it is better to consider the term initial 
symptoms or signs ana_ do away with any so call prodromel symptoms. 
In a review of the cases reported it becomes apparent that 
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there are three rather definate types of onset present: ll), 
the gradual development of the disease in a mentally and often 
physically inferior child vrhich process may be apparent soon 
after birth; (2), the same s ort of an onset may take place later 
in li�e in a hypophrenic child; and (3) an acute break after a 
number of years of norrial development in a child. The most usual 
type of onset occurs as a slight mental or physical change 
becoming more prominent over a period of year. The disease as 
compared with the adult form has a much slov,rer and much less 
dramatic onset • 
.Af3 has been pointed out earlier in this paper about 20% 
are definately feebleminded prior to the recognition of the 
disease. In these it is difficult and often impossible to name 
any time when the disease may be said to have had its onset. In 
feet at times it is only piclted up in some routine examination 
or actual paralysis may be present before the condition is recog­
nized. In these there is no change in the mental picture. Later 
in the course of the disease even these show some symptoms of 
mental deteriation. 
In the 23% in which there is moderate hypophrenia the time 
of onset is comparatively easy to detero.ine. In these there is 
often a more or less acute onset and occasionally the onset is 
quite sudden. 
In 60% of cases there is nonnal development both mentally 
and physically before symptoms become apparent. In this group 
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an insidious onset is most conmtonly seen, the disease usually 
progressiong over a period of months or years before requiring 
medical attention. ttowever, there are several cases in this 
gfortp in. which a sudden onset is outstanding with convulsions,
paralysis and e:x:c i tment. 
The clinical course follov,ring the onset depends on various 
factors present and csn be a.eYided into three groups: ( 10> those 
patients who show no response to therapy, (2) those in which the 
process is delayed. by treatment, and (3) a Ver'/ small group 
which shov,r some improvement and re.rely a remission in response 
to therapy. The majority of the patient come under the first 
heading in which there is no response to therapy • .11owev-er, more 
recent work with fever therapy and tryparsamide seems to indicate 
that something can be done to alter the course of the disease. 
In a study ot- any of the larger series of cases of juvenile 
paresis the disease progresses gradually to a fatal outcome 
regardless of treatment, with the exception of a few cases reported 
during the past few years who have received extensive fever 
therapy. In some of these cases there seems to be some improvement 
in the condition of the patient. This phase of the subject will 
be discussed more completely in connection with a presantation 
or eight eases receiving this type of therapy. 
Hoffman (14) reports a case in which there have been no 
major changes over a period of 12 years. In this ease the diagnosis 
was based on both neurological and serological studies. In this 
4? 
caee it is interesting to note that at the age of 11 the I.Q. 
was 82 end when he came under observation agrdn 12 year later 
the I.Q. was 80. During this period he had received a rather 
inadequte course of arsenical therapy. On his last admission 
he received some fever treatment� wigh malaria after which he 
was dismissed and subsequent chekks indicate he is takingihis 
place in society. 
The physice.l changes most comm??lY seen are a retarded 
physical development with an expressionless facies, muscular 
incoordination, pot-belly, scoliosis and lcy'phosis. Often a 
frank paresis is present. It is not uncommon to see convulsions, 
and paralysis developp. · in about 25% of the cases. In all but 
a very few cases pupilla.ry abnonnalities are apparent especially 
a pupil which is fixed to both light and accomodation. Dysarthrte.,· .. 
is a common finding which often progressas to an inarticulate 
speech. In nearly all cases there is an increase in the tendon­
reflexes. Mentally the outstanding feature is on of progressive 
mental feilure v1ith emmtional instability. There is some disagree­
ment as to the course of the disease with raga.rd to remissions. 
Some state that remiss ions are exceedingly rare while others say 
that they do occur. This disagreement may in part be due to a 
difference of opimnion as to the definition of the term remission. 
Some writers refer to any improvement as 8.C:'lremiss ion while others 
do not. Also in many cases the best that can be expected is a 
cessation of the progress of the disease end �;writers do not 
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regard such a condition as a remission. Hovfever, in no case in 
the literature is there reported a relief fDom all symptoms 
as seen in cases of acq_uired paresis. t:oVTever, the final outcome 
is death. ln some this occurs suddenly, but in others it is a 
long drawn out process in which there is gradual failure and. 
de:tf'elopment of contractures. '11he average duration is about four 
Years after the onset although cases are on record as having lived 
for twenty years following the onset of symptoms. 'l'his is about 
twice as long as that seen in the acquired form. At present there 
is no adequate explanation for this condition. 
The reports on the methods and results of therapy with 
regard to this disease are grossJ.y inadequate. Usually the reports 
are made on small series of cases and before the final outcome 
is apparent. 
rtistorically the treatment closely parallels that of the a 
acquired neuro-syphilis. Thus Miller (48) in 1909 reported some 
banifits from the use of mercury while others reported that it 
produced no results. In 1914 reports on the use of arsphenamine 
began to appear, in 1922 the use of malaria was introduced and 
in 1924 malaria was used w'i th tr,:parsamide. The latest reports 
appeared in 1933 and advocated the use of diathermy as a means 
of introducing fever. The newest type of treatment, a type 
which is used entirely throughout this state is the use of the 
Kettering hypertherm. At present there are no reports in the 
literature on the results obtained in the treatment of juvenile 
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by this method, but I shall include a report of 9 cases which 
received this type of therapy during the past 5 years. Prior 
to the introduction of malaria the results were disheartening. 
In no case could any change in the course of the disease be 
traced to benifits derived from the therapy which was instituted. 
Even since the advent of malaria and tryparsamide the results 
although somewhat optimistic have been far fr,-,m good and in 
those who do respond ver'Y rarely is there a complete remission 
as seen in the acquired general paresis. At present it is too 
soon to make any statement as to the outcome of the use of the 
Kettering hyperthem, but this seems to be the most hopef'ull 
method of treatment, but even this is none too good. 
Briefly the results obtained by the earlier methods may 
be summarized as of no value. Mercury as has been stated 
produced no results and according to some authorities was 
proven to be harmfull. With the introduction of the arsenic 
compounds the results began to be a little better. The intra­
venous introduction of arsphenamine produced a very slight increase 
in the remissions and when the arsenic compounds were introduced 
into the spinal canal the results were better but still disappointing. 
Bismuth is widely used in conjunction with the arsenicals and is 
apparently of some value therapeutically. 
With the advent of fever therapy ih the form of malaria in 
the treatment of adult neurosyphilis the results have been 
better than those produced by any other methods, a new hope has 
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been generated for those suffering from congenital neurosyphilis. 
However, the results in the treatment of juvenile paresis are not 
nearly as good as those obtained in acquired general paresis and 
a·nsumm.a.ry of 246 cases treated with malaria reveals 22 with 
marked improvement, 60 made worse and 43 died under treatment. 
Ste10trt (65) who has done as much with this type of treatment 
as any one states: "as the most ·that we hope for is a prolongation 
of life, treatment by ind�ded is most disappointing, and I know 
of no convincing evidence that a pe:rmanent improvement in the 
mental state of the individual has ever been produced." The 
combination of tryparsamide and malaria has undoubtedly bee� 
used in many cases and is recommended by Potter ·(56). At present 
this combination is producing hopeful! resmlts, but there are 
too few cases on record to formulate any definate opinion. 
Diathermy has been used in 8 cases with improvement noted in 
7 cases. This is the best report to date, but again the series 
is to small to be of much value. In this type of treatment as 
with malaria, tryparsamide and bismuth should be used in conjunction 
with the fever therepyl In a review of the literature up until 
the present time; April, 1942, I have been able to find no reference 
to the use of fever introd.uced by the use of the byperthenn in 
the treatment of congenital neurosyphilis, hmvever, this type of 
therapy is being used quite widely in the treatment of acquired 
neurosyphilia with good ·results (2,7). 
The following is a report of 9 casew of congenital neuro-
"----· ' 
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syphilis betvreen the ages of 9 and 20 years when first coming 
under the care of a physician for the treatment of their 
syphilis. Of these 8 showed a picture typical of dementia 
paralytica and the other presenting a purely tabetic picture 
which is very rare in juvenile neurosJ!l)milis, however, in this 
case thecolloidal gold curve is typical of that seen in 
demen\aa paralytica. 
The symptoms existing in these cases could be traced back 
trom. one to five years. Two of these patients had previously 
been treated by arsenicals and one of these died while under 
treatment at the Hastings State Hospital and therefore the full 
report of this case is not included in this report. 
Seven of the nine patients received a complete course of 
artificial fever therapy in the Ket�ering hyperthem consisting 
of fifty hours with a temperature of 105 to 106 degrees F.� 
given in from 10 to 18 sessions. One patient, due to an inability 
to ge� her temperature to the desired level received only 36 
hours of fever. One patient received an additional course of 
thirty hours about 213 years after the first course. One patient 
died during his 12th treatment, the autopsy showing the cause of 
death to have been edema of the brain and subarachnoid hemorrhage. 
During the course of fever therapy, all patients received weekly 
injections of bismuth and intravenous injections of mapharsen in 
adequate doses, the mapharsen being administered at the height of 
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the fever. After the last fever treatment the same chemotherapy 
was contiued fQr six weeks. After this, regular course of bismuth 
and arsenical preparations have been used up to the time of this 
report. 
In each case in which it was possible, the patient's condi­
tion, including serologic examination of the blood and the spinal 
fluid was checked at intervals of six months. The surviitving 
pat1en't6have been closely observed for from one to three and a 
half years following the fever therapy. At the time of this 
writing all the patients with dementia paralytica are at home 
and all of them have shown definite improvement in both physical 
and mental activity. The condition of the tabetic patient after 
one year of improvement, has remained stationary, except that tlle 
atrophy of the optic nerve has progressed practically to the 
point of blind.mess. 
The Wassennann reaction of the blood in each patient was r;f' 
positive before treatment and ha.s remained so in subsequent checks. 
The Spina� fluid Wassennann reaction was positive in all cases 
prior to treatment and in all but the case of tabes and two cases 
of paresis the reaction became negative while under·treatment. 
In the tabetic case the Wassennann reaction was found to be 
negative two years after treatment. 
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Report of Cases : 
Case 1: D.c., an 11 year old, white girl, exhibited increased 
"nervousness" over a period of several years • .During the last 
few months prior to adrnission she became restless and sleepless. 
Two months before admission, the left leg, arm and left side of 
her face shmved transitory numbness, and short lasting disturbances 
of speech, probably petit mall attacks, occured. She was sent 
to the hospital by her family physician because of positive 
serological reactions. She was admitted to the Hastings State 
Hospital in December, 1937, �hewing predominatly intellectual 
retardation (I.Q. 68). All her perfonnances were slow and all 
responses were retarded. Phy$ical].y there was a slight irregu­
larity of the pupils which were fixed to light. There was an 
optic neuritis in the left eye g�ound. Tendon reflexes were 
m.ill!y hyperactive on the left side. There was maderate dysar­
thria. The Wassermann readtion of the blood and spinal fluid 
was strongly positive. The globulin content of the spinal fluid 
was increased. There were 73 cells per cmm. in the spinal fluid 
and the colloidal gold curve was typically paratic. From January 
to March 1938, she received fifty hours of fever therapy and with 
each treatment .015 to .02 grams of mapharsen. On completion of 
the fever therapy, the Wasserma� reaction of the blood was still 
positive, but the reaction of her spinal fluid was doubtfully 
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positive. The globulin content and.the call count of the spinal 
fluid was normal and the colloidal gold curve remained typical 
of dementia paralytica. Both physically and mentally there was 
no noticeeble irmnediate chate in her condition except perhaps that 
her �eneraly interest was improved and she seemed to have more 
initiative. The left sided numbness had disappeared. She was 
paroled home and received continuous thiobismol and tryparsamide 
medication. She continued to go to school where she made a fair 
adjustment and passed each year. 
, 
In June, 1940, about 22 years 
after the first fever course, she was given an additional thirty 
hours of fever therapy, the chief reason for this being that 
although she had continued to receive chemotherapy regularly, 
the s erologic . changes of the blood and spinal fluid remained 
positive on check up examinations. (It is to be noted that the 
serologic reactions of her father, also a syphilitic, likewise 
remained positive regardless of treatment.) This course of 
treatment was also tolerated satisfactorily, but it did not 
result in any change of the serologic reaction, even after continuous 
follow-up chemotherapy. The patient remained in an improved 
physical and mental condition and in June, 1941, graduated from 
grade school, havingadjusted herself well at home and having made 
plans.to attend high school in the fall. lier intelligence quotient 
at the time of this writing was well above the level of 90. 
Case 2: G.W.,a 20 year old boy, had difficulty in walking 
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which developed one year prior to his admission to the Hastings 
State Hospital. He would occasionally lose his be.lance, weave 
and stagger, end as a result it bacame increasingly difficult 
for him to walk in the dark. Bec'ause the family physician 
discovered positive serologic reactions in his blood he was 
admitted to the hospital in April, 1939, where it was found that 
mentally he fell within the limits of nomal mentally. However, 
the physical examination showed decided swaying in a standing 
position, and a positive Rhomberg sign. The pupils were fixed, 
and there was partial blthndness of the right eye caused by atrop,hy- · 
of the optic disc. ·There were tremors of the lips, tongue, and 
fingers, and an absence of all tendon reflexes, an absence of the 
abdominal reflexes on the right side and a definate i�pairment 
of the sense of position. The laboratory examination revealed 
a positive Wassermann reaction of the blood and spinal fluid, the 
cell count of the spinal fluid was ·36 and the colloidal gold 
curve vras typicBl of dementia paralytica. From May to August, 
1939 he received fifty hours of fever therapy in 13 treatments. 
The treatments were complicated twice by the development of edema 
of the brain and were prolonged by the occurence of orthostatic 
albuminuria. With each weekly treatment he received .06 grams 
of mapharsen and .1 grams of bismuth subsalicylate. Fol�mving 
the course of fever therapy there was a decided improvement of 
all symptoms, particularly of the ataxia, although some uncertain­
ties of gait persisted. Deep and s1 ·perficial reflexes remained 
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unchanged� He was paroled home in November, 1939, where he 
remained receiving chemotherapy continuously. Serologic examin­
ation in September, 1940 still showed a positive Wassermann 
reaction fo the blood and a colloidal gold eurbe typicel of 
dementia paralytica. However, the Wassermann reaction of the 
spinal fluid was negative at this time. There was a slight 
improvement of the ataxia. The atrophy of the optic nerve had 
not progressed, the mental condition was entirely nonnal and 
he had made a fair home and occupational adjustment. When he 
was seen again in July, 1941, he had given up any occupation 
because of a decided loss of vision in both eyes due to the 
atrophy of the optic nerves. During the interval et home, 
ersenicals were discontinued because of a toxic effect on the 
gastro-intestinel system and the optic nerves, but the bismuth 
medication was maintained. Examination on the last mentioned 
date revealed an unchanged pjlysica.l condition except for the 
of the optic nerves which caused poor vision and the external 
stra.bismus of the right eye. His mental condition remained 
entirely normal es noted on previous occasions. The Wassermann 
reaction of the blood was still positive, but that of the spinal 
fluid had returned to nonnal in all tests. 
Case 3: N'.A., a 17 year old, white boy who two years prior 
to his ad.mission to the hospital had had a basal skull fracture 
resulting in delirimn. One year prior to admission epileptifonn 
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seizures had developed follovred by periods of unconsciousness 
and numbness on one side of his face. During the last t,;vo months 
prior to ad.miss ion to the hospital he had a. eveloped a. severe 
defect of memory, and increased psychomotor a.ctivity with impatr­
ment of speech. He persistently remained in a noisy, confused 
condition. AB in the rest of the cases there was a history of 
syphilis in the family. he was admitted to the ttastings State 
Hospital in November, 1939, and showed a confusion, flight of 
ideas and increased psychomotDr8activity with extreme euphoria 
and talkativeness. His sensorium showed gross defects. There 
was d.ysarthria and there was a complete lack of any judgement 
or insight. Physically there was a tremor of the tongue and of 
the extended.fingers, end the reflexes were mildly hyperactive. 
There was a decided ataxia. The laboratory data included a 
positive Wassermann reaction of the blood, a questionable 
Wassermann reaction, increased globulin and a normal colloidal 
gold curve of the spinal fluid. From December, 1939 until 
April, 1940 he received fifty hours of fever therapy and 17 
weekly injections of .1 grams of bismuth snbsalicylate and .04 
grams of mapharsen. After the fever therapy he continued to 
receive extensive chemotherapy. It was found following his feYer 
therapy that his condition had improved greatly with an absence 
of psychotic symptoms with the exception of a mild euphoria and 
disorientation. There persis.ted, for a time a moderate intellec­
tual retardatioh. No epileptifo:rm seizures were noted after the 
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first few treatments. The ataxia improved greatly. The 
Wassermann reaction of the blood remained positive, but that 
of the spinal fluid, which was wealtly positive floowing the 
fever, became negative at a later date. The colloidal gold 
curve remained norm.al throughout the period of observation. In 
July, 1940 he was paroled home. He returned in April, 1941 
with the sta.tem.ent thet al though he had gotten along extremely 
well, making a good home and fairly good occupational adjustment, 
he·had begun to have the epileptiform attacks, usually petit 
mal in type, rather frequently. He had been treeted by a. locsl 
physician with dilantin sodium. tt.owever, d.uring his absence 
from the hospital no antisyphilitic chemotherapy except some 
inadequate doses of bismuth subslicylate had been administered. 
(The family physician failed to administer arsenicals because 
of poor veins in the boy's arm.) On his return to the hospital 
he shmved a mild nystagmus, a slight internal strabismus and 
essentially the same improved pb.ysical and mental condition as 
at the time of his parole home. lie was immediately given intensive 
chemotherapy with aldarsone intravenously. The petit mall attacks 
ceased after the second intravenous injection. The nystagmus 
and strabismus disappeared somewhat later. He left the hospital 
again in June, 1941 improved, and with the assurance that adequate 
chemotherapy vrould be given after a rest at home. 
Case 4: L.B. a 13 year old boy who for four years prior to 
admission sh�red a lack of activity and energy, restlessness, and 
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been l.Ulder extensive chemotherapy under the direction of his 
local doctor. 
Case 8: o.B., a 14 year old, white boy, who ten years 
prior to his adJnission to the hospital had. had infantilve para­
lysis leaving him with some res iduail. lameness rnd weakness. 
About 2 years before his admission he seemed to become worse 
and began having epileptiform Sei�ures occ·uring as often as 7 
times a day. .tte was taken to his fmnily doctor who found a 
positive Wassermann reaction in his_ spinal fluid, although that 
of the blood was negative. On the strength of these findings 
chemotherapy was instituted. This consisted of .bismuth and 
mapharsen, but no benifits were derived from this therapy. 
'l'here were no mantel changes reported at this time. Examination 
on his admission to the hospital in .November, 1941 revealed an 
interstitial keratitis, pupils which were fixed to light and 
accommodation, Hutchinson's teeth, atro,Jhic musculature, and 
h,peractive deep reflexes. r�o mental changes were reported. 
Laboratory examination at this time revealed a positive blood 
Wassennann reaction, the spinal fluid Wassermann was also positive, 
there was increased protein and a typically luetic colloidal 
gold curve. �etween November, 1941 and March, 1942 he received 
fifty hours of fever in 18 treatments augmented by.04 grams of 
mapharsen and. lee of bismuth in oil with e2ch treatment. lJilantin 
WES used during the period of treatment to control his convulsions 
but following treatment it hesobeen found. possible to discontinue 
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the use of this drug. Laboratory,,··exam.ination in March, 1942 
shows some improvement as compared with the examination made at 
the time threatment was started. ttis blood lfasser.rmmn reection 
nad become negative, but examination of his spinal fluid showed 
a positive Wassermann reaction, a colloidal gold curve typical 
of syphilis and. the protein content had returned to normal. 
Although physically the condition of this boy is improved the 
prognosis is not too good because of the continued positive 
findings in the spinal fluid. 
Case 9: B.s., an 11 year old white girl, wh for two years 
prior to her admission had experienced difficulty in walking and 
an increased nervousness and for the past year had been having 
difficulty with her school work. She was seen by her local 
doctor at this time and he stated that he found an inequality 
of the size of her pupils, weakness of her lift leg, an increase 
in muscle tone in both legs and hyperactive knee harks. At this 
time no difficulty in coordination was noted. lie requested that 
she be put in a hospital for �pinal fluid studies, but this was 
not done at this time. She was not seen again until in J anua:cy, 
1942. At this time it was stated that during the interval between 
the two visits to her doctor that she ha.d experienced an increasing 
nervousness, ataxia and difficulty in doing her shhool work. 
At this time physical examination revealed that her head diameter 
was slightly above average, slowing of all motor activity, spasticity 
of the lower extremities, ataxia and a Babinskis on the right sid.e. 
... . . 
..... ,
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These findings were in addition to those which had been present 
a year previously. Laboratory examination of the spinal fluid 
done at this time revealed a positive Kline, a colloidal gold 
curve typical of dementia paralytica, a cell count of 13 and 
a protein which was at the upper lL"llits of no:rmal. �tween 
January, 1942 and the present time she has received 33 hours 
of fever in 11 treatments. With each treatment she has received 
.04 grams of mapharsen and lee of bismuth in oil. Although it 
is too early to make any statement regarding the outcome of this 
case, whe is showing a decided improvement in her·physioal 
condition. 
Thus in summary of the results obtained by the use of the 
Kettering hyperthenn in the production of fever in the treatment 
of juvenile neuroayphilis. Nine patiants suffering from juvenile 
neurosyphilis were treated with artificial fever therapy, produced 
by the Kettering hyperthem and with subsequent chemotherapy. One 
patient died during the treatment, and the rest showed.physical 
and mental improvement during an observatioµ period of from one 
to three and a half years. In one case, a case of juvenile tabes, 
the :improvement was only of about one year's duration. and not 
g�at. In two eases the laboratory findings remained positive 
for the �ual testsffor neurosyphilie, but the physical condition 
of the patients was markedly improved following treatment. The 
serologic tests on the spinal fluid in another case became negative 
but otherwise no improvement was noted • 
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The use of this type of fever therapy is reconnn.ended by 
the staff of the Ha.stings state Hospital, and·Fever Therapy 
Department of the University of Nebraska as arvainable adjunct 
to the customary chemotherapy in cases of juvenile neurosyphilis, 
and it is apparent that the results compare favorably with those 
obtained by other investigator wi�h other types of therapyl 
As in cases of adult neurosyphilis, the tabetie type of .neUJ?O­
syphilis showed little permanent improvement. 
The following table serves to sumnerize the results obtained 
by the various toms of treatment. This table is obtained from 
Menninger's report (46) and revised in accordance with whe 
reports in the English literature since 1935: 
Slight No Worse 
total improved improved change Died 
Malaria•••••••••••••••••••••• 246 ••• 22 ••• 60 ••• 55 ••• 66 ••• 43 
.Arsphenamine ••••••••••••••••• 35 ••• 1 ••• 2 ••• 15 ••• 12 ••• 5 
T:ryparsamiae ••••••••••••••••• 22 ••• 3 ••• 10 ••• ,4 ••• 1 ••• 4 
Tryparsamide & malaria ••• ••.. ·12 • • • 2 • • • 3 •• , fl ••• 2... 0
Tryparsamide & diathenn;y..... 8 ••• 6 ••• 1 ••• 1 ••• o ••• O 
Ma.pharsen & the hypertherm... 9 ••• 6 ••• Z ••• m ••• OQQ. I 
There are several factors which must be kept in mind when 
making any,prediction as to the prognosis regardless of the therapy. 
,According to Potter (56) the basic mental state prior to the onset 
of symptoms is an important factor. In cases in which there is 
marked hypophrenia the best that can be expected therapeutically 
is a return to this state and even such a response is not common. 
The best results are obtained In those who are normal prior to 
the onset of the disese. Hinsie (13) makes the following statement 
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regarding the results of therapy: "The best that can be expected 
is to arrest the neurosyphilitic process, and therfore; therapy 
should be instituted prior to the onset of symptoms and in such 
cases the prognosis is better than in the adult." This is also 
in agreement with a similar statement by Wile (72). In cases 
in which the disease becomes apparent early the results are not 
nearly as good as when the disease becomes apparent following 
adolescence. 
The evidence presented indicates the juvenile paresis is 
extremely resistive to treatment. Since the advent of fever therapy-
in conjunction with m.apharsen the outlook is more optimistic, but 
the results are far from as good as those seen in the treatment 
of the acquired form. 
Attempts have been made to explain the resistance to 
therapy, but so far the theories are contradictory. Ordinarily 
young tissue is much more uesponsive to repa.ir and resistive to 
infection, but this is certainly not the case in the nervous 
system which is infected by t�e treponema. pallida. It is presumed 
that the llinical course of the disease results because of the 
slow but steady progression of this low grade infection affecting 
the rapidly developing nervous system, and in the presence of 
disturbed antobody formation there is no systemic defense against 
the progress of the disease. The most logical theory for the 
ineffectiveness of therapy is thet the damage done is irreparable. 
The therapy as recommended by Menninger (46) consists of 
67 
fever therapy combined with tryparsamide, bismuth and occational 
courses of arsphenamine. H� mentions malaria as the preferable 
method of application of fever, however, he states that diathermy 
is incourMging, but that this form of treatment is too new to 
have had a thom-ough trial. Since Menninger's work the Kettering 
hyperthem has been introduced as a means of application of fever 
and perhaps this method will prove to be the method of joice. 
11:1. conllusion juvenile paresis is a manifestation ot a 
congenital syphilitic infection of the central nervous �tem 
affecting ehief:cy the cortex, meninges and cerebellum; being 
characterized as an infection followed by degeneration resulting?, 
in atrphy. It is characterized clinically by some degree of. 
hypophrenia, confusion, dementia and an inadequate emotional 
responce. Ph:ystlcil examination reveals some stigmata of congen­
ital syphilis and almost all cases show evidence of cranial 
nerve involvement manifest as pupillary abnonnalities. Laboratory 
exemination reveals positive blood Wassel'manll reactions, and in 
the spinal fluid there is a positive Wassermann reaction, increased 
@lt>t;ilin and cel_l count and in about half of the cases a gold 
curve typical of dementia paral.ytica. The disee.ae responds very 
poorly to treatment andnat present various fonns of fever therapy 
with chemotherapy are being used with disheartening results 
in most cases, however the more recent reports with artificial 
fever present a rar of hope for these cases. 
BIBLIOGRAPHY 
1. Atwood, C.E. Idiocy and Hereditary Sy�hilis. A Study of
204 Cases with Serum Test. Journal of the .American 
Medical Association 55: 464-465, 1910 
2. Bennett, A.E.; Cash, P.T.; and Hoekstra, c.s. Artificial
Fever Therapy in General Paresis with Electroencephalographic 
Studies. The Psychiatric Quarterly 
3. Bunker, H.A. Juvenile Paresis. Its Salient Characteristics
with Special Reference to Infantilism. American Journal 
of Syphilis. 10: 553-562, 1926 
4. Cooke, J.V. and Jeans,P.C. Transmission of b'yphilis to the
Second Generation. American Journal of Syphilis 6: 569-
589 1922 
5. Dean, R.R. An Examination of the Blood Serum of Idiots bit
the Wassennann Reaction. Lancet 2: 227-229 1910 
6. Fairbanks , �. W. General Pares is in Childhood. ;r ournal of
the .American Medical Association 51: 1946-1954 1908 
7. Fechner, A.H.; Bennett, A.E.; Nielsen, J.C.: and Cash, P.T.
Combined Artifitial Fever and Chemotherapy in Dementia 
Paralytica. Archives of Physical Therapy 20: 620-627 1939 
a. Fennel, C.H. Juvenile General Paralysis The Practitioner
78: 518-522 1907 
9. Ferguson, F.R. and Critchley, M.A. A Clinical Study of 
Congenital Neurosyphilis Part II, Congenital Tabes, Tabo­
Paresis and General Paresis. British Journal of Childrens 
Diseases 27: 1-14 1930 
10. Freeman,W. Neuropathology. Philadelphia and London. w.
B. Saunders Company 1933 ppl7-219
11. Gardner, f;l. • .-:E. Prepsyehotic Measurements of Ppysical and
Mental Growth in a Case of Juvenile Dementia Paralytics
Archives of Beruology and Psychiatry 42: 121-126 1939 
12. Grostwick, C.H.G. Notes on Juvenile General Paralysis with
the Clinical Description of a Case. Jourt12l of Mental and
Science 61: 254-260 1915 
13. Hinsie, L.E. Neurosyphilis in Children. Archieves of
Pediatrics 55: 627-631 1938 
14� Hoi'i'man, J .L. and Addison, M. D. muvenile General Paralysis 
Journal of Nervous and Mental Disease 90: 19-21 1939 
15. Hollow, Sl and Ferenczi, s. Psychoanalysis and the Psychic
Disorder of General Pareiis. New York and Washington Nervous
and Mental Disease Publishing Company. 1925 
16. Ironsinde, R. juvenile General Paresis in One Twin
Journal of Neurology and Psychiatry 3: 329-355 1940 
11. Jenkins, R.L.; Brown, A.W. and Cisler, L.E. Influence of 
Sy,philis on the Intellegence of Children. American Journal 
of Diseases of Children 60: 341-351 1940 
18. Kingery, L.B. A Study of Spinal Fluid in 52 cases of Cerebro­
spinal Syphilis. Journal of the American Medical Associa­
tion 76: 12-73 1931 
19. Klauder, J.V. and Solomon, H.C. Juvenile Paresis with a 
Presentation of 23 cases • .American Journal of Medical 
Science 166:545-559 1923 
20. Knapp, P.c. A case of Juvenile General Paralysis. Journal
of Nervous and .Mental Disease 32: 665-666 1905
21. Kolmer, J .A. Prenaial Syphilis, with a Plea for its Study
and Prevention. American Journal of Diseases of Children
19: 344-348 1910 
22. Lauden, M.V. Some,Behavior Changes in a Juvenile Paretic
Psychological Clinic 22: 257 1933-1934
23. Leavitt, F.H. Juvenile Dementia Paralytica Occuring in the
Third Generation of a Syphilitic Family. Archives of
· NeUJ,."ology and Psychiatry 26: 665 1931
24. Lespinasse, V.D. Syphilis, in Tice's Practice of lledicine
New York, W.F.Prior Company 3: 438 1920
25. Lurie, L.A.; Greenbaum., J.V. and Brandes, E.B. Syphilis as
a factor in "ehavior Disorders of Children. Urologic and
Cutaneous ·Review 45: 108-111 1941 
26. Maj or, General Paralysis in a .tloy.
2: 1339 1892
British Medical Journal 
27. McDo?rell, C.F.F. General Paralysis in Father, Mother and
and Son. Journal of Mental Science 54: 512-570 1908 
28. Menninger, w.c. and Bromberg, L. The Blood Wassennann
Test in 500 cases of Neurosyphilis with Positive Cerebro­
spinal Fluid. Journal of Laboratory and Clinical Medicine 
20: 698-707 1935 
29. Menninger, VJ. C. Congenital Syphilis of the Ovary.
American Journal of Syphilis 12: 531-536 1928
30. Menninger, w. c. Congenital Syphilis of the Testicle.
American Journal of Syphilis 12: 221-234 1928
31. Menninger, K. and :Menninger, w.c. Convulsions in Congen­
ital Syphilis. Journal of Nervous and Mental Diseases
75: 473-497 1932 
32. Menninger, w.c. and Grotjahn, M. Familian Heurosyphilis of
the Dementia Paralytica Type. Archives of Neurology and
Psychiatry 39: 341-343 1939 
33. Menninger, W. c. Juvenile Dementia Paralytica. Journal of
the American Medical Association 95: 1499-1502 1930
34. Menninger, W .c. Juvenile Pares is, The W ill:iams and Wilkins
Company, Baltimore 1936
35. Menninger, w. c. Juvenile Paretic Neurosyphilis Studies: The
Clinical Course, Including the Prodromal Symptoms, Nature
of Onset, Remissions and Duration. American Journal o:r 
Syphilis and Neurology 19: 238-256 1935 
36. Menninger, w.c. Juvenile Dementia Studiew: Cranial Nerve
and Morot System Syndromes. Archives of Neurology and
Psychiatry 34: 243-262 1935 
37. Menninger, w.c. Juvenile Paretic Neurosyphilis Studies:
The Descriptive Mental Picture • .American Journal of
Psychiatry 91: 1113-1431 1935·. 
38. Menninger, w.c. Juvenile Paretic Neurosyphilis Studies:
Developmental History Including Mental and Physical Growth,
Trauma and Convulsions. Journal of Nervous and Mental 
Disease 81: 489-503 1935 
39. Nienninger, w.c. Juvenile lJementia Paralytica: Family
History with Special Consideration of Familial Neurosyphilis.
Archives of Internal Medicine 55: 626-642 1935 
40. Menninger, w.c. Juvenile Dementia Paralytics: Gross and
Microscopic Pathology. Archives of Pathology 19: 316-
330 1935 
41. Menninger, w.c. Juvenile Paretic Neurosyphilis Studies:
The Incidence, Sex, and Age at Onset The .American Journal 
Of Syphilis and Neurology 18: 486-504 1934. 
42. Menninger, w.c. Juvenile Paretic Neurosyphilis Studies:
Labowe.tory Findings. Journal of Laboratory and Clinical
Medicine 20: 806-812 1935 
43 • .Menninger, w.c. Juvenile Paretic Neurosyphilis Studies: 
Physical Complications, Stigmas, and Endocrinopathies. 
American Journal of Syphilis and Neurology 19: 88-102 1935 
44. Menninger, w.c. juvenile Paretic Neurosyphilis Studies:
The Psychology of Juvenile Paretic Neurosyphilis
Psychoanalytic Review 23: 76-83 1936 
45 • .Menninger, w.c. Juvenile Dementia Paralytica: Treatment 
Archives of Pathology 19-: 3��-27,2 1935 
46 • .Menninger, w.c. Juvenile Paretic Neurosyphilis Studies; 
sensory Changes and the Reflexes in Juvenile Paretic Neuro­
syphilis. Annals of Internal Medicine 8: 1287-1293 1935 
47. Menninger, w.c. and Menninger, K.A. The Wassennann Reaction
in the Dlood and Spinal Fluid of Paretic Neurosyphilis •
.American Journal of Medical Science 170: 27-37 1925 
48. Miller, H.W. and Aehucarro, N. The Treatr:i.ent of General
Juvenile Paralysis. Psychiatric �uarterly �: 559-570 1911
49. Moleen, C.A. Descrapencies Between the Clinical Symptoms and
Laboartory Findings in Syphilitic Disease of. the Nervous
System. Colorado Medical journal 17: 149 1920 
50. Moor, J.E. Studies in .Asymptomatic Neurosyphilis. The 
;Apparent Influence of Pregnancy on the Incidence of Neuro­
syphilis in Women. Archives of Internal Medicine 30: 548-559 
51. Mott, F.W. Notes on 22 cases of Juvenile Paresis, with
16 Post Mortem Examinations Archives of Neurology 1:
250-327 1899
52. Myerson, A.. Researches in Feeblemindedness. Journal of
Nervous and Mental Disease 64: 373-,.377 1926
53. Neverilova, J. Juvenile Paresis with Pituitary Syndrome
Journal of the Ameridan Medical Association 83: 314- 1924
54. Peterson, F. Juvenile General Paralysis• Medicr1l Record 83:
1051- 1913
55. }>otter, H.W. Hypophrenia as a �ymptoms of Juvenile Paresis
Psychiatric �uarterly 5: 39-44 1931
56. Potter, H.W. The Treatment of General Juvenile Paralysis
Psychiatric Quarterly 7: 593-612 1933 
57. Richsler, c. The Pathological Findings in 3 cases of Juvenile 
General Paralysis. Alienist and Neurologist 39: 8-16 1918 
58. Rosenheck, 6. Juvenile Paresis • .American Journal of Syphilis
9:96-100 1925
59. Ross, s.M. and Wright, A.F. Incidence of Congenital Syphilis
among the Newly Born. Lancet 1: 321- 1921
60. Sams, W.!vi. Third Generation of Syphilis. .American Jonrnal
of Syphilis. 17:492-498 1933
61. Schilder, P. Introduction to Psycholanalytic Psychiatry
.New York and Washington, Nervous and Mental Disease Publish-
i ing Company 1928 pp 145-160 
62. Scripture, E.W. Demonstration of Speech Inscriptions From a
Case of Juvenile Generaly Paralysis with .1:1ypopituitarism
Proceedings of the Royal Society of i1edicine 19: 10-13 1917 
63. Smith, F.R. Jr. Late Congenital Syphilis. Bulletin of John
Hopkins Hospital 53: 231-245 1933
64. Southard, E.E. and Solomon, H.C. Neurosypilis, .M.odern
Systemic Diagnosis and Treatment. Boston, 1917
Vv.M. Leonard. 
65. Stewart, R.M. Juvenile Types of General Paresis. Journal
of Mental Science 79: 602-613 1933
66. Stoll, H.F. The Clinical Diagnosis of lieredosyphilis
Journal of the American Medical Association 77: 919-925 1921
67. Turner, T.B. The Race and Sex Distribution of the Lesions
of Syphilis in 10,000 Cases. Bulletin of John Hopikins
Hospital 46: 159-184 1930 
68. Vader, B.S. and Jeans, P.C. Abt 's Pediatrics, Philadelphia
and London, 1923 5: 611
69. VonOphuijsen, J.H.W. Psychoanalysis of Organic Psychosis
in Psychoanalysis Today, Its Scope and lrunction. lew York
·eov:lci: .J'reede 1933, pp273-280
70. Watson, G.A. The Pathology and Morbid Histology of Juvenile
General Paralysis. Archives of Neurology 2:621-726 1903
71. Wiglesworth, J • Case of General Paralysis in a Young Woeman
Corm:n.encing at the age of 15. Journal of Mental Science.
29: 241-244 1883 
72. Wile, U.J. and Hand, E.A. Juvenile .uementia Pa.ra]ytica
Journal of the American :Medical Association 105; 566-567 1935
